The nervous system has the amazing capacity to transform sensory experience from the environment into changes in neuronal activity that, in turn, cause longlasting alterations in neuronal morphology. Recent findings indicate that, surprisingly, sensory experience concurrently activates molecular signaling pathways that both promote and inhibit dendritic complexity. Historically, a number of positive regulators of activitydependent dendritic complexity have been described, whereas the list of identified negative regulators of this process is much shorter. In recent years, there has been an emerging appreciation of the importance of the Rad/ Rem/Rem2/Gem/Kir (RGK) GTPases as mediators of activity-dependent structural plasticity. In the following review, we discuss the traditional view of RGK proteins, as well as our evolving understanding of the role of these proteins in instructing structural plasticity.
Activity-dependent regulation of neuronal plasticity An essential property of the central nervous system (CNS) is the ability to respond to sensory input with corresponding changes to neuronal structure and function. At the behavioral level, this plasticity allows an organism to respond to a changing environment appropriately in order to survive. At the level of neuronal networks, this sensory experience is reflected in changes in neuronal activity that, in turn, mediate structural plasticity: experiencedependent alterations in various neuronal processes, including synaptic function and neuronal morphology [1, 2] . It is well established that sensory input during critical periods of development has a profound effect on neuronal networks, as illustrated by classic experiments exploring the development of ocular dominance and receptive fields in the visual system [3] . However, over the past 20 years or so, it has become abundantly clear that neuronal architecture remains plastic throughout development and into adulthood, with acute changes in sensory experience and neuronal activity continuing to elicit profound effects on synaptic plasticity and neuronal morphology [4].
One of the major consequences of increased activity in the nervous system is the increased transcription of the socalled activity-regulated genes, which occurs in response to extracellular stimuli such as growth factors or, in the case of neurons, depolarization that opens ion channels that allow calcium (Ca 2+ ) influx [1,2]. These extracellular events activate intracellular signal transduction pathways, many of which regulate transcription factors, which in turn cause changes in the expression of their downstream target genes [5] . Activity-regulated genes have been extensively implicated in various neuronal processes, including cell survival, regulation of dendrite morphogenesis, and synaptic plasticity [2, 6] .
Although many activity-regulated genes have been identified as positive regulators of neuronal structure and function, it is important to note that the upregulation of genes that restrict neuronal growth, synapse development, or synaptic transmission is equally important to maintain neuronal function in an appropriate physiological range in response to increased network activity [7] ( Figure 1 ). For example, the activity-regulated genes Arc and Mef2 limit the strength and formation, respectively, of excitatory synapses following increased activity [8] [9] [10] . In neurons, calcium-dependent signaling pathways are triggered by neuronal depolarization primarily via calcium entry into a neuron through NMDA receptors, or P/Q or L-type voltage-gated calcium channels (L-VGCCs) [11] [12] [13] . Interestingly, expression of some activity-dependent genes is dependent on calcium entry via only one of these sources (e.g., calcium entry through L-VGCCs but not NMDA receptors), suggesting that specific signal transduction pathways are activated in response to particular neuronal stimuli [11, 14] . In general, activity-regulated genes are well poised to link changes in sensory experience to changes in neuronal structure and function.
Activity-dependent regulation of dendritic morphology Structurally, one of the most salient aspects of neurons is their polarized morphology. Neurons are typically comprised of a cell body and an axon, through which they transmit information to other neurons, and a dendritic arbor, where input from other neurons is primarily received [15] . This dendritic arbor is usually highly branched, with the degree of complexity (a term that describes both the length of dendrites and the degree of
